Hypoxia-induced downregulation of autophagy mediator Beclin 1 reduces the susceptibility of malignant intestinal epithelial cells to hypoxia-dependent apoptosis.
Disruption of tumor blood supply causes tumor hypoxia. Hypoxia can induce cell death, but cancer cells that remain viable in the absence of oxygen often possess an increased survival potential, and tumors formed by these cells tend to grow particularly aggressively. Thus, developing approaches aimed at increasing the susceptibility of malignant cells to hypoxia-induced death represents a potentially important avenue for cancer treatment. Molecular mechanisms that control the survival of cancer cells under hypoxia are not well understood. In an effort to understand them we found that hypoxia downregulates Beclin 1, a mediator of autophagy, in malignant intestinal epithelial cells. The reversal of this downregulation promoted autophagosome accumulation, enhanced the activation of a pro-apoptotic protease caspase-9 and subsequent caspase-9-dependent activation of two other pro-apoptotic proteases caspases 3 and 7 in these cells. Furthermore, the reversal of hypoxia-induced downregulation of Beclin 1-stimulated caspase-9-dependent apoptosis of the indicated cells under hypoxia. Interestingly, we found that Beclin 1-dependent caspase-9 activation in hypoxic cells was not associated with an increased release of cytochrome c from the mitochondria to the cytoplasm (such release represents a frequently occurring mechanism for caspase-9 activation). We also observed that Beclin 1-dependent apoptosis of hypoxic malignant cells was independent of FADD, a mediator of death receptor signaling. We conclude that hypoxia triggers a feedback mechanism that delays apoptosis of oxygen-deprived malignant intestinal epithelial cells and is driven by hypoxia-induced Beclin 1 downregulation. Thus, approaches aimed at the disruption of this mechanism can be expected to enhance the susceptibility of such cells to hypoxia-induced apoptosis.